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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeameTy «buosorus» (manee - Owojorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueld mporpaMMbl BOCIIUTAHMUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CPEAHUM
o01IUM, cpeHUM TTPOECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C NpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHUEH,
MEJIULIMHOM, 3KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMY mpeamety «buonorus» na€r mpencraBiieHHe O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOn€éHHOM
YpOBHE, OnpeesnsieT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJIeHHOCTh HA  TMOCJEAYIOIlee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUNH O 370pOBOM 00pasze >XKU3HHU, Ha
BOCMIUTAaHNWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nmporpaMme Mo OWMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamusaruu  TpedoBanuii PI'OC COO k TUIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4arolmuxcss MO OCBOCHHUIO COAEpXaHHUS OWOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeqHEro o0uiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYEeCKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuIMpeHre U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMUA U OHOJOTHUU Pa3BUTHS,
TeHETHKH, CEJIEKI[MU, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YYEHUS U IKOJIOTHH.



Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHMSI COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHe. Tak,
pacmiMpeHsl U YriyOJieHbl OWMOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPBI AJI IMOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

Crpyktypa mporpammbl mo ydeOHOMYy mpeamery «buomorus» oTpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHMYECKOTO MUpa Ha 3emIie,
COXpaHEeHus OMOJIOTUYECKOro pa3HooOpa3ust 1utaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYaroUIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ywaroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arolMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTO00pa3MH MU OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCIICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMEKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTHA M TOJJCPKAHUS HHTEpeca OO0ydJaromuxcss K OWONOTHH HapsSay Co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COACPKaHUH MPOTPAMMBI
1o OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOiaEéHHOM YpOBHE —
OBJIQZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMPEeNEHHOIN o0nacTu
npo(eCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4e0HOr0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

Joctmxenne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlE€HHOM YPOBHE 00€CIIEUMBAETCS PELIEHUEM CIEAYIOUINX 3a1a4:



OCBOCHHME OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3u W OCOOCHHOCTSX OWMOJOTHYECKUX CHUCTEM (KJICTKa,
OpraHu3M, MTOMYJISAINS, BUA, OMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalolMXcsi C METOJaMH TO3HAHMS >KUBOM MPUPOJIBIL:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OHOJIOTUU, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOM OHOJIOTMH, TMaJCOHTOJOTHUH,
DKOJIOTHHU);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBEJICHUS ~ OMOJOTUYECKHUX
uccienoBaHuii B Jjabopatopun W B mpuponae (HaONoneHHE, WU3MEpPEHHUe,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJIOTUM ¥ COIHAIBHO-IKOHOMHUYECKHUMH ¥  DKOJOTHYCCKUMU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOCU IEATEIBHOCTH IO
OTHOILICHUIO K OKpYXKaloIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
nporIakTUKA WH(GEKITMOHHBIX 3a00JeBaHUl, MpaBUiia TOBEJACHUS B MPUPOJIEC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMINXCS WUHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSIMH KM COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METO0JIOTueH
OHOJOTUYECKOTO UCCIIeIOBAHUS, MIPOBEICHMUSI AKCTIEPUMEHTAITLHBIX
UCCIICIOBAaHUM, pelieHns] OMOJOTUUECKUX 3aJ1ay, MOJICIIMPOBAHUS OMOJIOTMYECKUX
00OBEKTOB U MPOIIECCOB;

BOCITUTAaHHE y 00YYaIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHPOJC B
IIEJIOM U K OTJICJIbHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOMH,
TCHCTHYECKOM TPaMOTHOCTH, OOIINCH KYyJIbTYypbl TIOBEJACHUS B IPHUPOJIE;
WHTETPAlMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIMIMMHUCS ~ KOMIIETEHTHOCTH B PaIlMOHAJIHLHOM
MPUPOOTIOIL30BaHUN (COONIO/ICHNE TPaBWJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 3JI0POBBS
OKpyXXammux Jojned  (cobmoneHuss wMep mnpoduimaktuku — 3a00JIeBaHUH,
oOecrieueHrne O€30MAaCHOCTH JKU3HEACATEITLHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOYyYarOIMMHUCS
WHIUBUYaJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH



nocJenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTYyaIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA M3Y4YCHHE OMOJIOTUHU Ha yriyOJIeHHOM
YPOBHE CpeaHero obmiero oopasosanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

Ot60op opraHm3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHUS OHOJIOTHH
OCYILECTBISIETCS ¢ Y4ETOM CHEHM(PHUKU €ro COoACpkKaHWsS M HANpaBICHHOCTH Ha
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JA0OpPAaTOPHBIX M TpakTU4Yeckux pabot. Takxke ydactue
OoOy4Jaronnxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTUKa KOTOPBIX OMPENESETCs y4yUTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormyeckue  HaAyKd M M3y4yaeMble  HMH  TIPOOJIEMBL.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IE€JOCTHOCTb,
CIHOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alldd KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUOBOH, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), Ouocdepuwiii. Ilporecchl, TpoUCXOIAlIMEe B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucTeM. Mertoabl Omonormdeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. llondaTue o 3aBucuMon u
He3aBUCHUMOM TiepeMeHHOU. [InanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [loHsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OTEHKa JOCTOBEPHOCTH MMOTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OPraHU3ALUU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHUH, U3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3IMyHBIX METOHNOB IIPH
M3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAST eAUHUIIA KuBoro. Mcropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. I[neiinen, P. BupxoB). OcHOBHbIE NOJIO)KEHUS COBPEMEHHOM KJIECTOUHOMN
TEOPUHU.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpomarorpadus, 37aeKTpodope3, METOJ MEUEHBIX aToOMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOIIUID.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOINpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHOM OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHIuaIbHOe IEHTPUPYTUpPOBaHUE,
[ILIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruueckas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTpyKTypa Oeika, TMenTHIHas CBs3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypsl. [lenatypauus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'apodunbsHO-THApOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.



Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnmun kommiementapuocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenne u ouonorndeckue Gyuakmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUU B
Kietke. Jlpyeue wuyxneozuompughocpamor (HT®). Cexenupopanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas Ouoyiorusi: OMOXMMUYECKue U OMo(U3NYECKUe UCCIEeIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyil. MooeruposaHnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cunme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpersr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOUW MPUPOEY.

Tabnuupsl u cxembl: «llepuoguueckass TabauIIa XMUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIBI», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHe MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyiabl ATOy.

O6opynoBaHue: XuMUYECKasi MOcyaa U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  paGora  «lccimemoBaHue — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTUIecKou kiaeTku. Kierounas creHka OakTepuid 1 apxen.
Oco0OeHHOCTH CTpOEHHSI TeTepoTpo(HONM W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 poJjib MPOKaApHOT B OMOIICHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOpT BeleCTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MaCcCHBHBIN
(muddys3us, obneruénnas auddysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabotra HaTpuii-
KaJIMEBOTO0 HAcoca. JHJOIMTO3: MUHOMKTO3, (harormuTo3. Ik3omuTo3. Knerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHH, TprOOB.

[utomna3ma. [{uto3ome. [lutockener. JIBrxenue muroriazMbl. OpraHou bl
kieTkn. OnHoMeMOpaHHBbIE OpraHoubl KIETKH: JHAOIJIa3MaTHYecKash CeTh
(BIIC), annapar 'onbaxku, JTU30COMBI, UX CTpoeHUE U (yHKUMHU. B3aumocBs3b



OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpasnenus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHas QyHkuus anmapata ['onpmku. Moodugurkayus denxos 6
annapame [ onvoorcu. Copmuposxka benxkos 6 annapame Ionvoaxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTurenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUHM,  IUJIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u naracmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (QyHKUIMHM MHUTOXOHIpUN W miactul. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIBI  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJTOpOILIACTBI, XPOMOILIACTHI, JICMKOIIACThI BBICIIIMX PACTCHU.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. IIpomeosrcymounvie Qunamenmol.
MukpodunameHTsl.  AkmunogvieMukpoguiamernmsl.  MpIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHsii
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB MW pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. Obosouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkunu. SnepHslii OenkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpoMocoM B uUHTepha3zHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /J{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaucnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYKapUOTHUECKOW KiIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTtpoeHue
MUTOXOHAPUN, «Aapo», «CTpoeHne NPOKapUOTHUYECKON KIETKN.

O6opynioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlaGoparopnass pabGora «l3yuyeHue CTpOEHHS KJIETOK Pa3TUYHBIX
OpraHUu3MOB.

IIpakTuyeckas padora «3ydueHne CBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckas  padora  «l3ydyeHue  ABWKEHUS  LMUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelleCTB M MpeBpPAallleHUE IJHEPTUH B KJIEeTKe

AccUMHIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEILECTB: aBTOTPO(HBIA W TeTepoTpOo(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npolieccax. ODJHepreTudeckoe obOecneyeHue KieTku: mnpeBpauieHue ATD B



OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEepPMEHTATHBHBIX
peaxiuii OT pa3InIHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcueeHHwlli omocunmes y o6axkmepuii. Ceemocobuparowjue
nuSMeHmyl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpoKeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl YHEPreTUYECKOro oOMeHa.
[ToaroroBuUTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHUCIIEHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpUl B
mpoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakuun. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeuss membpanunoz2o epaouenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes; aHadpOoOHBIM. DPHEKTUBHOCTh YHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopaTopuasi pabGora «/3ydyeHune (HEpPMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pab6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TLIXAHUSD.

Tema 7. HacsiencrBeHHasi HH(pOopMalus U peajqu3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTrO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopmManuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms



TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocuHTese Genka.
YcnoBusi 6uocunte3a Oenka. KomupoBanue amunHOkucnor. Poms pubocom B
OounocuHTe3e OenKa.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHu3alus reHoma y
IIPOKapHOT U 3YKAPUOT. Perymsuus akTHBHOCTH I€HOB y MpOKapuoT. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomoul 2enog. Perynsuus 0OMEHHBIX
MpoI1IeCCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekiieTouHble (OpMBI )KU3HU U 00JMTraTHbIe Tapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axkmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusl yenoBeka, >KMBOTHbIX, pacTtenuil. CITN, COVID-
19, conmanbHbie U METULIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oaunvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.

JleMmoHCcTpauumn

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabmuiel u cxembl: «brocuaTe3 OenKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«baktepuodarm.

IIpakTnueckas padora «Co3maHnue MOAEIH BUPYCA.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisuusa. WMurtepdaza u mMutos.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIux B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunsbiii cunres JHK — permkanusa. Ilpunnuner permkanvun JITHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUNAPAJUICIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HAa0Op KJIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rariouaHbI  HAOOpHl  XpoMocoMm. ['omonormunbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U UUTOKMHE3. bronorndeckoe 3HadYeHUE
MHUTO3a.

Perynsinus MUTOTHYECKOrO IMKIA KJIETKHU. [IporpamMmmupyemasi KietouHas
rudesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubeau Kiemox. «lL{ugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.



JdeMoHCcTpaMuK

Tabmuubl w1 cxembl: «KWU3HEHHBIM UK KICTKW», «Muto3», «CtpoeHHe
xpomocomy, «Pemmkamusa JJHK».

OOopyioBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTopnass  pabora «3ydenne  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
JykKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenue u GyHKIMH OPraHu3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEGHHMS U JKU3HENEATENbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpOTUCTHL. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoOCBs3p 4AaCTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opraHoB. OpraHn3M Kak eInHOe nenoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, MPOBOJAAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U PacloIOKEHHs TKAHEH B OpraHax pacTEHUU.

TKaHU KUBOTHBIX U YEJOBEKA. THWIIbI KUBOTHBIX TKAHEHW: SIUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN H
PaCIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTraHOB KXMUBOTHBIX U 4yesioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBr>keHMe  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PAaCTEHUM:
TPONU3Mbl M HACTUU. JIBMIKEHHME MHOTOKJIETOUYHBIX >XMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. [loryomenne BOABI, YIJIEKUCIOIO Tas3a W
MHHEPAJIbHBIX BEUIECTB pacTeHHUsIMH. lIuTaHnue XMBOTHBIX. BHyTpuIionocTHoe u
BHYTPUKIIETOUYHOE TuIleBapeHue. [IuTaHue MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHbBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe nbixanue. /[prxatenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cuCTEMa YelOBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MTHUI] U
MieKkonuTaromux. Perynsius apixanus. JprxarenabHbie 00bEMBI.



Tpa”CHOpT BEWIECTB y OpPraHU3MOB. TPAHCHOPTHBIE CHCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHus. DBOJIIOIMOHHbBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHON CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa U €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurenbHble Bakyonu. Oprasbsl BbiieneHus. PuibTpanus,
CEKpelMsi U 00paTHOE BCAaChIBAaHME KaK MEXaHM3Mbl paOOThl OPraHOB BBIICIICHUS.
CBs13b TIOJIOCTH TeNa ¢ KPOBEHOCHOM U BBIICIUTENBHON CUCTEMaMU. Beinenenue y
MO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHOpEI
OakTepuil M UUCThl MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJbHBIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crenupuIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u©  perymsiudst 'y OpraHu3sMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumMocTts U perymauus y
pacteHuid. PocToBbIE BelIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryisiius y >KUBOTHbIX. Hepnas
cCUCTEMA U €€ OTHENbl. DBOJIOLNOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W >HIOKPUHHAS CHCTEMA XMBOTHBIX U YEJOBEKA.
JKenespl SHOOKPMHHOW CUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtaniamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PacTEHUN,
«CucrteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «TkaHu pacreHuit», «KopHeBblie cuctembl», «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeIOBEKa,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucrema», «JlpixarenbHast
cucrema», «HepBras  cucrema», «Koxka», «MsbleyHas  cucremay,
«BplienurenbHas CHCTEMa», «OHIOKpUHHAsA cucCTeMay, «CTpOEHHE MBIIIIBDY,
«MUmmynurer»,  «KumeunonosoctHele», «CxeMa  NUTaHUA  PAaCTCHHW,



«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE TUIAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHE IO0KIEBOro uepBsi», «HepBHas
cucreMa peio», «HepBHas cucrema gsarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBuas  cuctema  nrtuny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cucrtema yenoBekay, «Pedmexcy.

OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Moj iecTBreM (hepMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPALUHA OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIBIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTECHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLuS,
dbparmMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3zmHokeHue. IlonmoBble KIIE€TKH, WM TraMmeThl. Meio3. Craauu
Mmeno3a. [loenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
MeHo3a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapreHorenes.

NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JlpoOmenme. Tumbl  npoOieHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOGHHOCTH NpOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOMICTOCS 3apojbliia (SMOpPHOHAbHAS WHIIYKIIHS).
3akyagka IUIaHAa CTPOCHUSI KMBOTHOTO Kak pPe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyKaroleh Cpebl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pa3BuTue. Pa3zButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U



MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 W HENPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta KUBOTHBIX. DakTOpbI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnosl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amerorene3 y pacreHud. OIIONOTBOPEHHE W PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXEHHE», «THIbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zBuThe wMaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKAY, « KU3HEHHBIN IIUKJT COCHBI.

O6opyioBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX YKUBOTHBIX.

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOMXKEHHUS BBICHIUX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. KonsrioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 1O. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.



JdeMoHCcTpaMuK

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

JlaGopaTtopnas padora «/[po3odunma Kak OOBEKT TEHETUYECKUX

HUCCIECIOBAHUI.
Tema 12. 3aK0oHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMmyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHHUPOBAHUH.

Hurubpuanoe ckpeniuBanue. Tpetuil 3akoH MeHenst — 3aK0OH He3aBUCHUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [utonornueckue  OCHOBBI  JUTUOPUIHOTO
CKpCIIIMBAHUSI.

CueruieHHOe HacieaoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMd. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMPEAEIICHUS Moyia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoramMeTHbId I0J. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanre npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulenn3M. B3anMOAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIU.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO351H
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI U
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaemns», « Tpetuii 3akoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrerieHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJay,
«Kapuotunn denmomeka», «Kapuotun gpozodmiby, «Kapuotunm mruimmy,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKponpenapar: «Jpo3zoduinay.



IIpakTuueckas padora «/3ydyenuwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

IIpakTuyeckass  paGora  «lM3ydyeHue  pe3ysibTaroB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMHpoBaHMHM (HEHOTHTIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas U3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIIMOHHON KM3MeHYnBOoCcTH. HopMa peaknuu mnpusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNTHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei0o3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HOoOOpa3us B Mpeseiax OJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUHPOBAaHHbIE MyTauuu. SnepHbie U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacienctBeHHoM m3MenunBoctd (H.U. BaBunoB). BHesnepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxeMbl: «Buasl u3meHumBOCTHY», «MoaudukanoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmnogoTBopeHuey, «I'enernueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO0opyioBaHue: XUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PAa3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».

IIpakTuyeckass padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka yeno0Bexka

Kapuotun uvenoBeka. MexnyHapoaHas MmporpaMma HCCIEIOBAHUS T€HOMA
yenoBeka.  MeTroapl  M3y4eHUs ~ TEHETMKM  YEJOBEKAa:  I'€HEaJOTMYeCKUU,
OJIM3HEIOBBIH, IUTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpeIEIICHHE reHOTHUIA!



MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YeIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPEpacioyiOKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUCHUH T€HETUUYECKUX
3a00eBaHU 4YenoBeka. MeauKo-TeHEeTHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE acHeKThl UCCIEAOBAHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enernueckre (akTopbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpYsKaroliei cpeabl. ['eHeTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JlemoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesioBekay, «l eHeTnyeckue 3a00I€BaHUS YETIOBEKa.

IIpakTuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuust OpranusMoB

JlomecTukanuss W CEJEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Vuenne H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3/1aHMU COPTOB PACTEHUH U TOPOJA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HacleacTBeHHoW wu3menHumBoctTH H. . BasumioBa, ero 3HaueHue I
CEJICKITMOHHOM PadOTHI.

Metonbl cenekMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
VHAUBUYaJbHBIN. DTarnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
npousBoauTeNed Mo moToMcTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBa U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannanmoHHbIi 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTAlMi Y KyJIbTYPHBIX
dbopm opranu3zmMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tonyuenne MOJITUTLIIOUIOB. BuyTtpuBuaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpelniuBaHWe, WiIM  uHOpuauHT.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMN PACTCHHI U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHre ¥ U3y4YeHUE T'CHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX PpOAWYEH I CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIYUUeHUs CYuecmayouux U coO30anusi HO8blX NOPoO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.



JdeMoHCcTpaMuK

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuib! u cxembl: «L{eHTPBI IPOUCXOKICHUS U MHOTO00Pa3us KYJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metoapl cenekiuny, «Otnanéunas Tubpuauzanus», «MyTtarenesy.

JlabopaTtopnasi pabora «/I3ydyeHre copTOB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHIKEHHUSI CEJIEKIUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI O0MOJIOTHS

OOBEKTHI, HCHOJIb3yEMbIE B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150.4 XapaKTEepUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHUEe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJAEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTHYECKHX
texHosorui. [IpousBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounass uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
#®uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcmonp3oBaHWE TalIONI0B B CEICKUMH pacTeHuil. [lonyuerue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
ANIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALMKU SIAEP KIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TeHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTUYECKHE U ITUIECKUE TTPOOTIEMbI T€HHON MH)XKCHEPHUHU.

Memuuuackue 6morexnonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JarHoCcTUKa. MeTaOoJIOMHBI aHaIM3, TEHOIICHTPUYCCKHM aHajdu3 IMpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUSI €ro 3J0poBbs. lCIonp30BaHHE CTBOJOBBIX
kinetok. TapretHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3/JaHMSI KOMILJIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHM TPEXMEPHOro OMONMPUHTUHTA U ckad@osaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHATM3UPOBAHHON MEULIUHBI.



Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkumonupoBanus PHK-conepskammx BUpYyCOB, BBI3BIBAIOIIMX 0CO00 OIMAacHBIC
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmuipt u cxemsl: «Vcnoap3o0BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nmxkenepus», «I eHHass UHKEHEpUs».

JlaGopaTopnas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IIPOTYKTOBY.

IKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1.3apo:xkaeHue W pa3BUTHE 3BOJIOUMOHHBLIX IpeICTABJICHUN B
OnoJIoruu

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CUITBI 9BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKAasi ”UHTEHCUBHOCTh
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor Tteopun sBotonnu (CTD). HelTpanbHas
teopust dBomouuud. CoBpeMeHHas JBOJIOIMOHHAS  OwWojorua. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpA.

JleMoHCTpauumn

[Toptpersr: Apuctorens, K. JInanen, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krosbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Ix. Xonaeun, . K.
benses.

Tabmuel u cxembl: «Cucrema >xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN Yy pacTeHnidi W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapripyta nyremectust Y. Jlapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbhObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[1oposl JoOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOILIECHHSI JBWXKYIIUX CHUJ SBOJIIOLUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuUKpPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHAasl €QuHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOr0o pa3HoOOpa3us M CTPYKTyphl mnonyiauuil. M3meHenue
reHooHJa TOMYJISUMU KaK D3JIEMEHTApHOE »SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHoB — ciyuaiiHbie



HEHAIpaBJCHHbIE W3MEHEHHMs 4YacToT aiejaed B momyisuusx. Oddexr
ocHOBaTenA. JIgghexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemu4eckKo2o
pasnoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonvuwux u  manvlx  nonyiayusax.  Mwurpauun.  M3omsAups  MOIMYJISLMA:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIoTHIecKas (perpoIyKTUBHA).

EctectBennblii oTO0Op — HampaBisttonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOLIUKA, pPa3pbIBAOIIMIA
(mm3pynTuBHbIi). [lomoBoit oT00p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJCHUS KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHMH Yy  opraHu3MoB.  ApoMopdo3bl U
yuavoagantauuu. [Ipumepsl npucnocobieHuil y opraHu3MoB: MOp(OJIOrHYECKUE,
duznonornyeckue,  OMOXUMHYECKHE,  moBeaeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMHU. M3o0msmus — kitodeBor (akTop BuaooOpazoBanusa. Ilytu u
CIIoCcOObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATpUUECKOoe  (IKOJOTUUECKOE), «MTHOBEHHOE (mosUIIOn IU3anus,
rubpuan3aims). JmuTeasHOCTb SBOMIOIIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  3BOMIOIMOHHON OHOJOrMM B pa3paboOTKe HaydHbIX METO/OB
COXpaHeHus: 6uopazHooOpasust. MUKPOIBOIIOIMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JlemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHass HM3MEHYMBOCTHY, «llomynsdinronHas
CTpYKTypa BUAa», «Cxema MmposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuwxymme
CWJIbl ABOJIIOLUNY, «IDKOJIOrHYecKasi M30JS1Us MONyJIAUi ceBaHCKOU (openny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIIBI
naypckoiny, «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOTO OTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpualibHbIl MenaHu3M», «KuBble nckomnaembie», «II0oKpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUia B
npupozae», «CrocoObl BugooOpa3oBanus», «l'eorpadudeckoe BuI000pa3zoBaHUE
TpEX BHUIOB JAHJBIIEHY», «IKOJOTHYECKOE BHI000PAa30BAHHME BHJIOB CHUHUID),
«[Tonumnouas! pacrenuii», «KamycTHo-peaeuHbIil TuOpUI.

Oo6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIUUM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuMepamMu pa3lIMYHBIX MNPUCTIOCOOJICHUH, Yydela MNTHUIl W 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPA30BABIIMXCA
Pa3IMYHBIMH CTIOCOOAMH.



Jlabopatopuasi paGora «BblsiBlieHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

Jlabopatopuass  padora  «lIpucmocobmeHus  OpraHm3MOB U HX
OTHOCHUTEJIbHAS 11ETIECO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaTbl

Metonel u3ydeHMST MaKpol3BOJOUMHU. [laleoHTONOTMYECKME  METOIBI
uzydeHus: oHBomoiuu. Ilepexomnbie ¢opMbl U (UIOTEHETUYECKUE PSbI
OpTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHIEMHUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTMUYECKUE METOAbl W3YUYEHUS
ABONIONMM. ['eHeTHYeckue MeXaHU3Mbl JBOJIIOLIMM OHTOTEHE3a M TMOSBJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE W  aQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXUMHYECKHME W  MaTEeMaTHYeCKME  METOJbl  M3YYEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS] (PUIOTCHETUYECKUX
JICPEBBEB.

XPpOMOCOMHBIE MyTallMX U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOMOIUU. [Ipunyun cmenvl yHKyuULL.
HeobpatumocTs sBomtonnu. AfanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkelb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punuodutsl»y,  «CemeHHBbIE
narnopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpelid) KOHTUHEHTOBY,
«Penuktel»y, «HayanpHble CcTagud SMOPUOHAIIBLHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyaUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IUMIIaH3e», «laBHbIE
HaIpaBJICHUS BOITIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOTIOLIUI.

O6opynoBanue: KOJUICKIIUU, TepOapu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple THMOTE3bl TPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuWoreHes u
nancnepmusi. JfoHayuHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIAEHHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Ciannanuanu, JI. [lactepa. [Ipoucxosxienne sxM3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLIU Y. [InanerapHas
(reosoruyeckasi) HBOJIOIMUS. XUMHUYECKas dBOJIOLUS. AOHUOTeHHBIH CHUHTE3



OopraHnyeckux BemecTB W3 Heopranudeckux. Ombeir C. Mumiepa u I'. IOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. .
OmnapuHa, TUNoOTe3a nepBuYHOro OynpoHa Jx. XomnaeitHa, reHeTHUecKasi TUIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopust 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHUE
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOcUTENbHAsT M a0OCOIMIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOJIOrMUecKast Kaia: S0HbL, 3Pbl, IEPUOLBI, SIIOXU.

HavanpHble 53Tanbl OpraHuyecko HBomtonMH. [losBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKN KaK aHAJIOT MEPBhIX Ha 3eMJie COOOIIECTB.
CrpomatonuTsl. [IpokaprOTHI U 3YKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOIIOLUOHHOE ITPOUCXOKACHNUE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIEC ATalbl ABOJIOLNMKU BBICIINX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymry. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XOopaoBbIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYIIH.

Pa3Butne xu3HM Ha 3eMje MO ’3paM W MepuojaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIH COCTaB aTMOC(epHI.

MaccoBble BIMUpPAHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. [Tpudnnbel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHWi. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cucrteMa opraHudyeckoro mupa. [lpuHuunel kinaccudukanmum
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW»,  «['€OXpoHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tarnbl OPraHMYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUS PYKAPUOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM Npupoabl», «CTpoeHue BHpycay,
«Apomopdosbl  pacreHuit», «PuHnoGuUTHY, «OIHOKIETOUHBIE BOJOPOCINY,



«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pacteHusn», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocteiimme», «KumeqHomnomnocTHbiey,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACcTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydesla ITHIl W 3BEPEH,
KOJUICKIIUM OKAMEHEJIOCTEH, IIOJIE3HBIX HCKOMAEMBbIX, MYJIIKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MopenupoBaHUME — ONIBITOB
Muiepa—HOpu 1o u3y4eHHo a0MOr€HHOTO CUHTE3a OPraHUYeCKUX COEIMHEHUN B
MEPBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydeHuMe W ONKCAHUE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3a1aun aHTpONoOJIOTHU. METOAbI aHTPOTOJIOTHH.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKIEHUU YesOBeKa. PemurunosHeie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEIJIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBbHOU
CUCTEMBL.

JIBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, CollualbHbIE.
CooTHotieHne OMONIOTHYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME ueroBeKOOOpa3HbIe 00€3bsSHBI
(TPOKOHCYIIBI) ¥ pAHHUE TTOHTHIBI — OOIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONHUTEKU — ABYHOTHE MPEAKU JOJel. YeroBeK yMeblil, IepBbIe
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeKk NMpAMOXOAAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBek TrelmenvOeprckuii  — 00mMMIA  TIPEIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YemoBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TmpenenamMu AdQpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUSAX
yenoBeka. MyTanmoHHBIH Tporecc ¥ noaumopdusM. [lomymsiuoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KaroUleld Ccpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeTtoAsl B ¢u3nueckoi  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MMOMYJSINMNA. BHOCONMAIBHBIE HCCIECIOBAHMS MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B UEJIOBEKE.

JleMoHCTpanun

[Hoptpersr: Y. {apBun, JI. JIuku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKAY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIIaH3e»,
«PynuMeHTBI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3 A, «IBOJIIFOLUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heannepranbuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLNU YEIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YejloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJNOBEKA W KUCTHU
HIMMITaH3€, MOJENIH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CUCTEM C OKpY Karollei cpeaou

3apoxxaeHue U pa3BuTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl sxonoruu. [loneBble HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
NpUPOAHBIE W JIabopaTopHbie. MoJenupoBaHHe B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKaIbHBIHN, peTHOHATIBLHBIN U TJI00ATbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYEeCTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbl U 3KOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.



JdeMoHCcTpaMuK

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl sxoaorum», «MeToasl 3KoIorHn», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uUX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH JIEHUCTBUS dKojormueckux (axkropos. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTONEpPUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuili K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOIIEHHUIO K
Bojie. [IpucnocoGnenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILHAs, MOYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH Cpell oOuTaHusi oOpraHu3MoB. llpucrnocoOiieHus OpraHU3MOB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putMmbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie GopMbI pacTeHU: 1E€pEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMOJECUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOACHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKpoBHbIE



KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluu
XKUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoB», «buosormyeckre puUTMBDY,
«Kuznennole  ¢opMbl  pacteHuit», <« KuszHeHHbile  (QOpPMBI  KUBOTHBIXY,
«3JKocHUCTEMA MIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOIO Jiecay, «llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «Koukypenius», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUHW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapru U KOJUIEKIIMU TEIJIOTIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUJIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeax,
repbapuri YW KOJJIGKIIMM PACTEHUW U IKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopuasi paGora «BpigBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETAY.

JlaGopaTopnasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJIAUI

OKOJIOTUYECKHE  XapaKTEPUCTUKHU NOMYJIALUH. [Tomymsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEHW OUOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisiuuid. OCHOBHBIE TIOKA3aTENW MOMYJSALMU: YHUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TIOJOBasl CTPYKTYpa, POXKIAEMOCTb, HIPUPOCT, TEMII POCTa,
CMEpPTHOCTh, MUTPAILIUSL.

DKoJoruyeckas CTpykrypa nonyssinu. OlieHKa YHCICHHOCTH TOMYJISIIUM.
JlnHaMuka monyisAnuu U e€ peryssanusa. buoThdeckui nmoTeHIUan IOIYJISLHH.
MoaenupoBanve TMHAMHUKHA TOMYJIsiiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HHIIE BHAa. MecrtooOutanue. MHoroMmepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosormdeckon
Huw. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpalud >KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUJOB.



JdeMoHCcTpaMuK

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpancTBeHHast  CTpyKTypa  mnomyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonynsiiun», «CKOPOCTh  3aceleHUsi MOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBanue: repdaprun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHHUH K
pacCceeHUION.

Tema 9. Iko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIud  dSKocUCTeMbl. buomacca u  HOpoAyKIus.
DKOJIOTHYECKHUE TUPaMUIbI YUCeN, 0MOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOLIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemvbl Mopet u
oKeanos. IKocucmemvl MyHOp, J1ecos, Cmenel, NyCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK/Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMmbl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucteMm. [‘opojackas
bnopa u dayna. CuHaHTpomuzalusi TOpojcKoi ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackaonoco 3gghexkma u 6udog-30ughukamopos (Kirouesvix
6U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3CHCTBUM.

Mexarnusmol 8030eticmeus 3aepA3HEHUll  PA3HbIX Mmunoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTon0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPONOTEHHBIX SKOCHCTEM.

JleMoHCcTpaMu

[Toptpert: A. JIx. Tencnu.



Tabmuuer u  cxeMbl:  «CTpykTypa  OuoneHO3a»,  «DKOCUCTEMA
ITUPOKOJTUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jecay, «DyHKIIMOHAIbHBIC
TPYIIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«Ilenu nutanus (macTOUIHAS, NETPUTHASN)», « IKOJIOTHUECKAS MUPAMUJIA YUCED,
«IKoJIOTHYECKasi mMpaMujia OMoMacchly, «IKOJIOTHUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osota», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
nokapa», «I9KOoCHUCTeMa 03epay», «ArpomeHos», «KpyroBopoT BEmECTB W MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKkocucTemy.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
HDKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBD».

Jlabopatopuass padora «l3ydeHue pazHooOpazusi MEJIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAaX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «DKCKYpCHUsl B arposKoCHCTeMy (Ha MOJjie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000ji0uka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBAaJIA XKM3Hb. PazBuTHe npejcTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. . Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. XKupoe
BEIEeCTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r00abHOM PKOCcUCTeMBbI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUYHOCTE SIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC M IIIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. KilmMar, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (DyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO IMOTEHITHAA 1
onochepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIESY,
«KpyroBopoT Boawl B mipupojae», «OcHOBHbIE OMOMBI cymmy, «Knmumartunaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii aec.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJJIEKIIMH >KUBOTHBIX.



Tema 11. YestoBek M OKpyka0MIAs Cpeaa

DKOJIOTHYECKHE KPU3UChI M HMX MNpPUYUHBL. Bo3aeicTBhe ueloBeka Ha
onochepy. 3arps3HeHuwe Bo3mymHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHHe Kiumara.

AHTpPONIOreHHOE BO3JECHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTEBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300710THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO Pa3BUTHs YEIIOBEUECTBA U MPUPOJIBI.
PanronanbHO€  MPUPOJONOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emnu. OOmKMEe 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIEICTBHUS.

Pa3BuTre METOJOB MOHWUTOPHWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
ungopmayuu no  cocmoaHulo OmMOeNbHuIX U008 U oKkocucmem. (OcCHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBb», «llapHukoBeiii  dPdekTy, «Ocobo
OXpaHsieMbIe MPUPOJIHBIE TEPPUTOPUNY», «MOIENN yIPABISIEMOTO MUPAY.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPAaCTEHUW U >KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuyue Mmomueayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHUs, Haluyue  NpPa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIC TIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULIMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIEN cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaancKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA O0YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE yYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBAXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU IrPpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, MOHMUMAHUS 3HAYCHHS OHWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUYECKOU JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Quznyeckas



aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1EHHOCTU TMPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIOTpEOICHUs
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJIOTMYECKOW WU COLHMAIBHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud U pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOIIEU CPEBI;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJI30BaTh MPUOOpPETaEMble TPH HW3YYCHUU OHOJIOTHH
3HAHMST W YMEHUS TPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJ  TMOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpPEH  OKPYKAKOUIEH
MPUPOJIHON CpeJlie, YMEHHE IPOTHO3UPOBATh HEOJAroNpUsITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIMYue Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIIICHHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTMYECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;



NOHMMaHuE creuu(puky OHONOTMM Kak HayKH, OCO3HaHUs €€ poiau B
(GbopMUPOBAHNN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
NPEACTaBICHUST 00 OKpPYXalolEM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
o0miecTBa, B IMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJISi COBPEMEHHOW IMBHIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  NPOOJIEMBI  pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOAA U3 INIOOAIBHBIX KOJOTUYECKUX MPOOJIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAHUM B LEIAX
NOBBIIIEHUS OOUIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMO
IIPU U3y4YE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNb30BaTh IOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBICHUN OKPYXKAIOLIEro MUPA U MPOUCXOASAIMINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
VUMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Jis
pelieHust npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM MO OWOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMH IMMOTPEOHOCTMH.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yiabTaThl OCBOCHMS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YYaOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHBIH (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIICIOBaHWE,  HAONIOJICHWe, U3MEpPeHHe, OKCIepUMEHT ©  Jpyrue);
yHHUBEpCaJbHbIe ydeOHBbIC [eHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,
peryJIsSTUBHBIC), obecrieynBaroIIe dbopMupoBaHue GyHKIIMOHATBHOM
ITPAaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMM OOYYaroIIMXCs; CIHOCOOHOCTH
o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,



MHUPOBO33pEHUYECKHE 3HAHMS WM  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

B pesynbrare wu3ydeHHs OHUOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBanuss y oOydJaromerocs OyayT chOpPMUPOBAHBI IMO3HABATEIIHHBIC
YHUBEpCaIbHBIC YIeOHbBIE NCHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAsS
NEeSATEeITLHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHUsl TOJKHBI OTPakaTh:

OBaanenue YHHMBepPCAJIbLHbIMH yueOHBIMU NMO03HABATEJbHBIMH
AEeCTBUAMM:

1)0a30Bble JJOrHYecKue AeHCcTBH:

CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cuHTE3a, CpaBHEHMS, Ki1acCu(UKalUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJOTHYECKUX TOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIPENCIATh TETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU HIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIA
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W TPOTHUBOPEYHS B pPaccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa  JUIS  TPEICTaBIICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKkK€  TMPOTUBOPEUMU  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHaju3a WMEIOLIUXCS
MaTepHaIbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIHTATOB
IEJIIM, OLICHUBATh PUCKH TIOCIIEACTBUMN JACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHIMIOJNHATH pabOTy B  YCJIOBHUSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIEeI0BATEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIBCKON U MMPOCKTHOM JESITEIHHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;



UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JACSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro WHTEpIpEeTaluy, MPeoOpa3OBaHUIO M TPHUMEHEHHUI0 B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHUs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYIIECTBIAThH IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIOCOOOB
NEUCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh IMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KHU3ZHEICITCIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBAThH
UHGOPMALIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMYy  TNpEACTABICHUS
ounonornyeckor nHpopmarmu (cxembl, TpaduK, TUArpaMMbl, TAOIHIIbI, PUCYHKA
H Ipyroe);

UCIIONb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ouonornueckoi uHGpOpMaLMel: TNPUMEHATh XHUMHUYECKHUe, (usuueckue WU
MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHUs M 3alUThl  WH)OpMauw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.



OBJiageHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH [1€/iCTBUSIMU:

1)o0menue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JHUCKYCCHUHU MO CYIIECTBY OOCYKJIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaraeMoin
3a/1a4ul, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (HOPM B3aUMOJICHCTBUS TP PEIICHUU yUeOHOU 3a1auH;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOT0 YJI€HA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa W KaXJOTO yYaCTHUKA KOMAaHJIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TIPOCKTHI, OILEHMBAaTh UJEHW C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUAX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJI30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISBICHUS TPOOJIEM U UX
pEIIeHUS B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUN TIICJICBBIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MMO3HABATEIBbHYIO JEATEIIbHOCTh, BBISBISTH
npo0JeMbl, CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJIATh IUJIaH pEIIeHHUs NpodsiieMbl € Y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPENIOYTEHHI;



JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIMpATh pAMKH Y4EOHOTO MPEeAMETA HA OCHOBE JIMYHBIX MPEIIIOYTECHHII;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHbD.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JE€Th HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX NPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CUTYyalUH, BhIOOpA
BEPHOT'O PELLICHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HUX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3)upunsaTue ceds1 M APyrux:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX I[P AaHAINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TO3UIMH JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COJICpX)aHUS Y4eOHOTO TMpeaMeTa
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydenusst  oOydaromuxcss  Owonorud. OHHM — BKIIIOYAIOT:
cneuuduueckue st ONMOJIOTUY HayuHbIe 3HAHHS, YMEHUS U CIIOCOObI 1EHCTBHI 1O
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJTy4YEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHHIO B Pa3IMUYHBIX YUEOHBIX, a TaKXKe B
pealbHbIX JKU3HEHHBIX cuTyauusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHbI IO
rojiamMm U3y4eHwusl.

[TpenMeTHbIe pe3yabTaThl OCBOeHUsl ydeOHoro mnpeamera «buosorus» B 10
KJacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe€ M pOJM OHUOJIOTUM B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHMH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpPa, B
NO3HAHWU  3aKOHOB TMPHPOJIBI W  pEIIeHUH MpodieM  palroOHaIBLHOTO
IPUPOIOIIOIB30BaHMS, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,



BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIe OHOJIOTHYECKUE TEPMHHBI W TOHATUSA (HKU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJSIIUs, CaMOBOCIIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMUYECKHUE TEOPUHU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HacnenctBeHHocTn T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTo0oOpa3usi W  MPOUCXOXKAECHUS  KYyJbTYPHBIX  pPAcTEHUM),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS], YUCTOThI TaMer,
He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJIOTHYECKHUX PSIOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIOJIb3yEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEITEIbHOCTH,
IPOTEKAIOIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IPOLIECCOB: 0OMEHa BeHlecTB (MEeTaboIM3M), MPEBPAILECHUS] SHEPTUH, OpOKEHUs,
aBTOTPO(GHOTO U reTepoTpoHOTO TUTIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, SMOpHUOreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHA,
pPa3MHOXEHUS,  WHAUBUAYaTbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXK]Yy OPraHOMJAAMHU KJIETKH U UX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (GYHKIUSIMH, MEXITY
opraHamMud M CHCTEMaMu OpraHOB Yy pacTeHWH, >KMBOTHBIX M 4YEJIOBEKa U MX
GYHKIUSAMM, MEXIYy CUCTEMaMU OpPraHOB W WX (PYHKUMSIMH, MEXIY >STarnamu
oOMEeHa BEIIEeCTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIJIOB OPTaHU3MOB,
ATanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTHIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpebl OOUTaHUS;

YMEHUE BBISIBISATh OTJIMUUTENIbHBIC MPU3HAKKU JKUBBIX CUCTEM, B TOM YHUCJIIE
pacTeHui, >KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BHISBISITH IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMU MIPOLECCAaMU U SABIICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh J1TA0OpATOPHbIE M MPaKTUYECKUE padOThl, COOIIOATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;



YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IMOJIYYCHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHHE y4acTBOBaTh B Yy4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIECTB, U
nyOJMYHO  NPEACTaBIIATh  NOJYYEHHBbIE  pE3yJbTaTbl HAa  YYEHUYECKHX
KOH(EpEeHIINSX;

YMEHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obnmacti  OWONOTMM M MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIILIEHHOCTH, YTIAyOasTh MO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpraHU3alMsIX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHUHBI MHpaA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHHH SKOJOTHYECKHX
npobyieM 4YeloBeYecTBa, a TakXKe B PEIIEHHH BOIPOCOB PaIMOHAIBHOIO
IPUPOJIONIOIB30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH,

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrHUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, cCUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Boitonun, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JIuOuxa,
HKOJIOTMYECKON MHUpaMubl 3HEpPruM), rumnores3sl (runoreza «vupa PHK» V.
['un6epra);

YyMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IIO3HAHWS,
UCIOJIb3YEeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(ommcanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CTIOCOO0AMM BBISIBICHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/E;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOIE€OLIEHO30B,
PKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOLIETO, ABMXXYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,



MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpelie OOUTaHMs, YepelOBaHUs HaMpaBIICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JIBUKYIIUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBIIBIATh  OTJIMUWTEIBHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie 0OOWTaHWs, a0MOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOrooOpasusi BHUIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIOTUYECKUE 3a]]a4H, BBISBISTH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMU U SBIICHUSMU, 1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATH JIa0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS 1Elb HCCIEIOBAHUS, aHAJTU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOIBI;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHE OILIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YEIOBEKA
¥ UYeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0ax MpeaoTBpaICHUsS
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalIbHON
JESITEIIBHOCTH B 001acTU OMOJIOTHH, YKOJIOTHUH, TIPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3AWCTBA, IMHINEBOU
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOeCCUOHATBLHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uudpossbie)
n/m TeMIporpamMmbl Bcero  KonrTpoabHbiepadorbl  [IpakTuyeckuepadoTbl
o0pa3oBaTe/ibHbIEPECYPCHI
1 buonoruskaknayka 1
2 JKuBble cucTeMbl U X U3yUEHUE
3 buonorusknerku 2 0.5
4 XUMHYECKasOpPraHn3auUsAKIECTKU 10 1
5 CrtpoeHue 1 QyHKIMUKIETKH 8 2
6 OOMEH BeIIEeCTB | MpEeBpaIieHue 9 |
SHEPTUHU B KIIETKE
7 Hacnencteennas undopmanus u 9 0.5
peanu3zanus e€ B KIEeTKe '
JKW3HEHHBIMITUKIIKIETKH 6 1 1
9 Crtpoenue u GyHKIIUUOPTaHU3MOB 17 1.5
10 Pazmuoxenue u 3 1 15
Pa3BUTUEOPTAHU3MOB
I'eneruka — Hayka o
11 HAaCJEACTBEHHOCTH U U3MEHYHUBOCTH 2 0.5
OpraHu3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6 1
14 ['eneTnkauenoBeka 0.5
15 CeneknusiopraHu3MoB 4 1




buorexuonorusa u

16 4
CUHTETHYECKASIOMOJIOTUsI
17 IToBTOpEHME, 0606H_ICHI:IC, |
CHUCTEMAaTHU3AIUs 3HAHHM
OBUIEE KOJIMYECTBO YACOB I10 102 13

[NPOT'PAMME




11 KIIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHHMepa3aeioB U
(uudpossbie)
n/n TEMIIPOrpaMMbI Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/bHbIEPeCypPChl
3apoKEHUE U pa3BUTHE
1 HBOJIFOLIMOHHBIX IIPEICTABICHUN 4
B OHo0rUn
MuxkposBomtonus 1
2 R 14 2
eépe3ybTaThl
MakposBonronus u
3 P 6 1
e€pe3ybTaThl
[Ipoucxoxnenue u pa3BuTue
4 15 1.5
YKU3HU Ha 3emiie
ITponcxoxaeHueuenoBexa —
5 P 10 1 1
AQHTPOIIOTEHE3
DKOJIOTHS] — HAyKa O
6 B3alMMOOTHOLIEHUSIX OPIraHU3MOB 3 0.5
Y HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
7 OpranusMmsl 1 cperaoouTaHus 1.5
DKOJIOTUSIBUIOB U TOIMYJISIIIUN 0.5
DKOJIOTUACOOOIECTB.
9 12 1 0.5
OKOJIOTNYECKUECUCTEMBI
10 buocdepa — 6
rio6anpHasIKOCUCTEMA
11 Yennosek U OKpyxkaromascpeaa 6




12 O000111eHrE U CUCTEMATU3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosnunuyecrBouacos
DileKTpoHHbIenupoBbIcOOpa3oBaTeJI
o/ Temaypoka Bce  Kourpoabnbiep IIpakTuyeckuep bHBIEPECYPCHI
I ro a00ThI a00ThI

| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTb COBPEMEHHOI'0 00LIeCTBa

2 JKuBble cucTeMbl U X CBOWCTBA 1
YpoBHEBasIOPraHU3aALUSKUBBIXCUCTEM 1

4 Wcropust OTKPBITUS ¥ H3YYCHHSI KIICTKH. |
Knerounasreopus
MeTo1bI MOJIEKYISIPHOM U KIETOYHOMN
6uonoruu. [IpakTnueckas padora

5 «3yueHne MeToa0B KIIETOYHON | 0.5
ouonoruu (xpomarorpadus, '
anekTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

6 XUMUYECKUNCOCTABKIIETKU 1

7 MuHepanbHbIe BEIECTBA KIETKH, UX |
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIeTKH —

g oenku. JlaboparopHas pabota 1 0.5
«ObHapyxeHue 6EIKOB ¢ IOMOIIIBIO '
KaueCTBEHHBIX PEaKIIUi»

9 CsaoiicTBa, Ki1accuduxanys 1 GyHKIun 1
OeKOB




10

11

Oprann4ecKueBeneCTBAKICTKH —
YTJIEBOJIbI
Oprann4ecKueBeneCTBAKICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

MeToabICTpYKTYpHOMOHOIOT U

16

17

18

Tuneiknerok. [IpokaproTnyeckaskieTrka

CtpoeHne 2yKapuOTUUYECKOM KIIETKH.
[Tpaktuyeckas pabora «M3ydenue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIMANNIAPATKIIETKH

0.5

19

OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas pabora «3yuenune
JABVKCHUA OUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKax»

0.5

20

[ToryaBTOHOMHBIC OPTAaHOUIBI KJICTKH:
MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas
pabota «lcciemoBaHue mia3Moim3a 1
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HCMGM6paHHBIeOpFaHOI/II[BIKJICTKI/I




22

23

24

25

26

Ctpoenue u pyHKIUHIpA

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbBIX
OpPraHu3MOB»

ACCUMUIISITIVS ¥ TUCCUMIISLINS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTtajas3bl)»

depMeHTATUBHBIN XapaKTep peakiui
KJICTOYHOTO MeTab0JIM3Ma.
JlaboparopHas pabota «3yuenue
(bepMEHTaTUBHOTO PaCIICTIIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIHHBIX H
JKUBOTHBIX KJIETKAX))

benku-akTuBaTOpH! M OEIKU-
UHTUOUTOPBI

0.5

0.5

27

ABTOTPO(HBINTUIIOOMEHABEILIECTB

28

29

dorocunTes

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe mpolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Mbl. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXQHUSDY




AspoOHBIC OpraHU3MbI. DTarbl

31 OHEPreTHYECKOro oOMeHa
DHeprus MeMOpPaHHOTO TpaiueHTa
32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI
33 PeakuunmarpuyHorocuHresa
TpaHcKpUNIIKSI — MAaTPUYHBIHCUHTES
34
PHK
35 Tpaucnsauus u e€sransl
36 Konnposanne amuHokucior. Poib
pubocom B OmocuHTe3e Oenka
37 Opranuzaiuys reHoMa y mpoKapuor u
JyKapuoT
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y dYKapHOT
Bupycbl — BHEKJI€TOUHBIE (HOPMBI
39 YKU3HU U OOJIUraTHBIE Tapa3UThI. 0.5
IMpakTnueckas pabora «Co3nanue '
MOJIETIN BUPYCa»
40 BupycHble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
41 HanorexHosnoruu B 6MOI0THHU U
MEAULIVHE
42 KU3HEeHHBINIIUKIIKIIETKHA
43 Marpuunsnicunare3 JJHK
44 Xpomocomsl. JlabopaTtopHas paboTa 0.5

((I/I3y‘{eHI/IC XpOMOCOM Ha I'OTOBBIX




MUKpOIIpenaparax»»

45 JleneHueKIeTKu — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MUTO3a B KJIETKaX KOHYMKa KOpeIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENaparax)»

47 Perynsuusi>kKu3HEHHOTOLIMKIIAKIIETOK

48 OpraHu3MKake IMHOEIETI0e

49 Txanu pacrenuii. Jlaboparopras padbora 0.5
«M3y4yeHue TKaHEeH paCTECHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5
TKaHEW JKUBOTHBIX)
Oprasbl. CHCcTEMBI OpPraHOB.

51 JlaGopatopHas pabora «3yueHue 0.5
OpraHoOB LIBETKOBOT'O PACTEHUS»

52 Ornoparenaopranu3smMoB

53 JIBuKEHHEeOpraHu3MOB

54 IIuraHneopranu3sMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHMEOpraHn3MoB

57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U
4eJI0BEKa

58 TpaHcOpTBEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX

JKHBOTHBIX W YCJIOBCKA




60

Briienenue y opranu3smosn

61 3anuTa y OpraHu3MoB

62 HNMmmyHHasgcucTEMadeloBeKa

63 Pa3znpaxxuMocTh U perynsuus y
OpraHU3MOB

64 I'yMopanbHas perymisanus 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 DopMBIPa3MHOKEHUSIOPTAHU3MOB

66 [TonoBoepazMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KIETOK ’
Ha TOTOBBIX MUKpOIMpENapaTax»

69 WNHauBHyanbHOEpa3BUTUEOPTAHU3MOB
— OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB
Poct u pa3BuTHe KUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrlisiBiieHHe 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX YKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlabopaTtopHnast pabora «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

73 Hcropus ctaHOBIEHUS U pa3BUTHUSA




TCHCTUKH KaK HAYKH

OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora

74 1 0.5
«/Ipo3oduna kak 00BEKT FTeHETHISCKUX
HUCCIIENOBAHUN)
3aKOHOMEPHOCTH HACIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakruueckaspabora 1 0.5
"N3y4yeHnepe3yibTaTOBMOHOTHOPHIHOTO
CKpEIIUBaHUs Y IPO30(HIIbI"

76 L{uToI0THYECKNEeOCHOBEIMOHOTHOPHTHOT |
OCKpEIINBaHUS

77 AHaIu3upyIOLIEeCKPELMBAaHUE. |
HenonnoenoMmunupoBanue
JurulpunHoe cKpenuBaHue.

73 [Tpaktuyeckas pabora «M3yuenue | 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIUIUBAaHUS Y APO30(PHIIBI»

79 [{uTOoNMOrn4ecKueoCHOBBIIUTHOPHIHOTOC |
KpELIMBAHUS

80 CueruieHHOEHACTIe IOBAaHUETIPU3HAKOB 1

81 XPpOMOCOMHASITEOPUSHACIEACTBEHHOCTH 1

82 I'enerukamnona 1

83 ['enoTunKakenoCcTHasicuCTEMa 1

24 I'eneTnyeckuii KOHTPOIIb Pa3BUTHS |
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

25 N3MeHYMBOCTBIIPU3HAKOB. 1

BunemsMeHunBOCTH




86

87

88

MoaudukanmoHHAsTM3MEHUYNBOCTh

BapuanuonHnslii psig u BapuaioHHas
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHneBapranMOHHOrOpsiia U
BAapUALIMOHHOMKPUBON»

I'enoTHIIMUYECKASIN3MEHUYNBOCTD.
KoMOnHaTHBHAsIN3MEHYNBOCTE

0.5

&9

MyTanuoHHasi U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTeHETHKA U YTTUT€HOMHUKA
I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBieHHE U aHAIN3
POIOCIOBHOM»

MeTtoapIMe TUITMHCKOUTEHETUKH

0.5

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEIOTBPALIEHUH U JICUCHUHT
reHETHYECKUX 3a00JI€BaAHNN YEIOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHast pabora «3yuenue
COPTOB KYJIbTYPHBIX PACTEHUN U ITOPOJ
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue

0.5




METOA0B CCICKIINU paCTeHHfI))

JloCTH>KEHMS CeJIEKIMU PACTEHUN U

96 *KUBOTHBIX. [IpakTHueckaspadbora 1
«ITpuBHBKapacTeHUI»
97 CoxpaHeHnue, U3y4eHue u |
MCII0JIb30BaHUE T€HETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npousBojcTBa. [Ipaktuyeckas pabora 1 0.5
«M3yueHnne 0ObEKTOB OMOTEXHOJIOTUN
99 OcHOBHBICHAIPABICHUSCUHTETUUECKOIO |
MOJIOTUH
10
0 XpOMOCOMHAsI U T€HHAAUHKEHEPUS 1
10
| MenuuuHCKueOnOTEXHOJIOTHHI 1
10 [ToBTOpenue, 06001IIEHNE, |
2 CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOTPAMME




11 KIIACC

Ne

n/

Temaypoxa

KoaudecTBo4acon

Bce
IO

KoHnTtpoibHbiep
a0doThI

IIpakTHYeckuep

a00ThI

DileKTpoHHbIenupoBbIeOOpa3oBaTe/ib
HbIEepecypchl

OpomonmonHasareopus Y. JlapBuna

JIBM>KyIIMe CUIIbI 3BOJIIOLIUN BUJIOB
o Y. /lapsuny

Bbopn0a 3a cymiecTBoBaHueE,
€CTECTBEHHBII U HCKYCCTBEHHBIN
otbop

POpMHUPOBAHUECHUHTETHUECKOUTEOPH
M3BOIIOLUN

OTansl 3BOJIIOLIMOHHOTO NPoLiecca:
MHUKPOIBOIIOLUS U MAKPOIBOIIOLIUS
[Honymsanms —

JJIEMEHTapHAasIe IMHULAdBOJIIOLIUN

3aKOH TeHETHYECKOTO PAaBHOBECHS
Jx. Xapau, B. BaiinOepra.
JlabopaTtopHas pabota «BrisiBieHue
W3MEHUYUBOCTH Y 0CO0€i 0JTHOTO
BUIA»

0.5

10

DneMeHTapHbIe(PaKTOPHIIBOTIOINH

OS¢ ekt ocnoparenst. dpdexr
OYTBIJIOYHOTO TOPJIBIIIKA
Murpauuu. M3o0aumuu nomymsimii:
reorpaduyeckas, Ouonormueckas




11

12

EcrecTBennblii 0TOOpD —
HaMPABJIIOMUN (HaKTOP IBOIOIHH

[TonoBoiioT60p 1

13

[TpucnocoOaeHHOCTh OPraHU3MOB

KaK pe3yJbTaT MUKPOIBOJIIOLIUH.
Jlaboparopuas padota «3yueHue 1
apoMop(030B U UIANOATANTALIUH Y
PacTeHUH U )KUBOTHBIX)»

0.5

14

15

16

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
¢buznonornueckue, ONOXMMHUIECKHE,
MIOBE/ICHYECKHE.
Jlaboparopnaspabora
«[IpucnocobaeHnIOpraHu3MOB U
UXOTHOCHUTEJbHASIIEIECO000pa3HOCTh
»

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykrypaBuna 1

0.5

0.5

17

18

BunoobpazoBanuekakpe3yabTaTMHUKD
O9BOJTIOLTUHT

CBH3LMI/IKp03BO.HIOI_[I/II/I n
OIMUACMHUOJIOTNHN

19

Makpo3BorOLHs.
[TaneoHTOMOrMYECKHE METOIBI 1
W3Yy4YEeHUs SBOJTIOLUN




buoreorpaduyeckueMeTo pIn3ydeHH

20
SIBOJTIOLIH
DOMOpHOIOrHYecKHe U
21 CPaBHUTEIHLHO-MOP(HOIOTHIECKHE
METO/IbI U3yUYECHHS IBOJIIOLUU
MonekynsapHO-TreHETUYECKHUE,
22 OMOXMMHYECKHE U MATEMATUYECKUE
METO/IbI U3yUYEHHS IBOJIOIUU
23 OO011e3aKOHOMEPHOCTHIBOIIOIUT
AnantuBHas paauaius.
24 HepaBnomepHoCTh TEMIIOB
ABOJIIOLIMH
25 HayuHble runoTtessl IporCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHay4yHbI€ PECTABICHUS O
3apOKICHUH KU3HU
7 OCHOBHBIEITAIBIHEOPTAHUUECKOUIBO
JFOLIH
28 I'mnores3pI3apoKACHUSIKU3HI
Ucropus 3emnu u MeToas! €€
79 n3yuenus. JlaboparopHuas pabora 05
«M3ydeHne u OnrMcanne NCKOTaeMbIX '
OCTAaTKOB JAPEBHUX OPTAHU3MOBY
30 HauanbHbleaTanblopraHn4ecKonIBOI
FOTTIH
31 OBONIOIUADYKAPUOT
1 OCHOBHBIE 3TaIbl YBOJIIOIUN 0.5

pactutenbHOro mupa. [IpaktTuaeckas




pabora «3ydyeHue ocooeHHOCTEH
CTPOECHUS PACTCHUH Pa3HbIX
OT/ICTIOBY

OCHOBHBIE 3TaIbI 3BOJIIOIIUH

33 AKHBOTHOI'O MHUpa
OBONIOIMS )KUBOTHBIX.

34 [IpakTuyeckas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOeHUS '
MIO3BOHOYHBIX KUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuojam

36 MaccoBble BBIMUPAaHUS —
9KOJIOTMYECKHUE KPU3UCHI ITPOLLIOTO

37 CoBpeMeHHBIN HKOTOTrHYECKU
KPHU3HUC, €r0 0COOEHHOCTH

18 CoBpeMeHHasACHCTEMAaOPTaHUYECKOT O
MIPOLLIOTO

39 OCHOBHBIECUCTEMATUYECKUETPYIIIIBIO
pPraHu3MOB

40 AHTpPOIOJIOTHSI — HayKa O YeJIOBEKE

41 PasButne npexacrasnenuii o
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3ydeHue ocobeHHOCTEM 0.5
CTPOEHHUSI CKeJIeTa YeJI0BeKa,

CBSI3aHHBIX C IPSIMOXOXKIACHUEM»

43 JIBIKYIIMECUIIBIAaHTPOIIOT €HE3a




CooTHollIeH’e OMOJOTMYECKUX U

44 COILIMANIBHBIX (PAKTOPOB B
aHTPOIIOTEHE3E
45 OCHOBHBIECTaJUUAHTPOIIOTEHE3A
46 [Taneoreneruka u najaeoreHOMuKa
47 DBOJIIOLUSCOBPEMEHHOT 0YEJIOBEKA
Yenoseueckue pacel. [IpakTnyeckas
48 pabota «3ydyeHne SKOIOrHUeCKUX 0.5
ajlanTalnui 4eJoBeKa»
49 Me:x i CcUUIIIMHAPHBIEMETOIBIAHTPO
10JIOTUHU
50 3apoXxAeHUE U Pa3BUTUEIKOIOTUN
Mertoapl skosoruu. JlaboparopHas
51 pabota «/3yueHue MeTo10B 0.5
9KOJIOTMYECKUX MCCIEA0BAHUN»
57 3HaueHue KOJOTUYECKUX 3HAHUN
JUIS YeJloBeKa
53 DKoJ0rn4ecKkrepaKTopsl
Abuotnueckue akropsl. CBeT Kak
9KOJIOTUYECKUH PaKTop.
54 JlaGopatopHnas pabota «BelsiBieHHe 0.5
MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIUSTHUIO CBETa»
AbunoTtnueckue GpakTopbl.
Temneparypa Kak 3KOJIOrM4eCKUN
55 ¢axrop. JlabopaTopHas pabora 0.5

«BpIsBIIEHNE TPUCTIOCOOICHUI
OpPraHU3MOB K BIHMSIHUIO




TEeMIIEPaTyphI»

Abuortnueckue Gpaxkropsl. BraxkHocth
KaK 9KOJIOTUYECKUN (haKTop.
JlaGopaTopHas paboTta

56 1 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOUTaHUS

57 CpenploOuTaHUSOPraHU3MOB 1

58 buonoruueckuepuTmbl 1

59 XKuzneHHbleOPMBIOPTaHU3MOB 1

60 bruotnueckuedakropsr 1
3HayeHne OMOTUYECKUX

61 B3aUMOJICCTBHI 1JIst |
CYILIECTBOBAHUS OPTraHU3MOB B CpeJie
oOuTanus

2 DKOJOTHYECKHEXAPAKTEPUCTUKUTIONY |
TSN
OcCHOBHBIE IOKA3aTENN MOMYJISALNN:

63 YHCIIEHHOCTD, IIJIOTHOCTb, 1
BO3paCTHAsl U MOJIOBasi CTPYKTypa
OcHOBHBIE TTOKA3ATENN TOMYISIIAN:

64 POKJ1aeMOCTh, IPUPOCT, TEMIT POCTAa, 1
CMEpPTHOCTh, MUTPAIIUN

65 DKOJIOTMYECKAsICTPYKTYPaAITONyJISALH 1
"

66 JlnHamuka nonyssuuu u eé |
perynsnus

67 KpuBsble pocta ynicneHHOCTH 1




ITOITYJIAII M. KpI/IBI)Ie BBDKHUBAHHA

DKoJiIoryecKasi HuIla BUa.
JlaGopaTopHas paboTta

68 . 0.5
«IIpucnocobnaeHus cemMsiH pacTeHHi
K PAacCeJICHUIO»

69 Bunkakcucremanonymsiuit

70 3aKOHOMEPHOCTH MOBEJICHHS U
MUTpani KUBOTHBIX

71 Co00111eCTBOOPraHU3MOB —
OHOLIEHO3

72 DKOoCUCTEMaKaKOTKpbITasicCucTEMA

7 KpyroBoport BeliecTB U NOTOK
SHEPI'UU B SKOCUCTEME

74 OCHOBHBIENIOKA3aTEINIKOCHCTEMBI

75 DKOJOrH4eCKHETUPaMUIbI

76 N3MeHeHnscoo0IecTB — CyKIECCUU
[IpupoiHBIE 3KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEAHOB
[IpupoiHBIE 3KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MyCTBIHB

79 AHTpPONIOT€HHBIEIKOCUCTEMBI
VYpb6oskocucremsl. [IpakTrueckas

80 pabota «/3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (OPMUPOBAHUS




OCHOBHBIX B3aUMOICUCTBUHI
OpraHU3MOB B 9KOCHUCTEMAX

MexaHu3MEI BO34ECHCTBUS
3arpsI3HEHUH pa3HbIX TUIIOB Ha

82 cyOOpraHu3MEeHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buochepa —
oOmernIaneTapHaso00109Kka3eMIn

24 VYuenne B. U. Bepnaackoro o
ounocdepe

25 3aKOHOMEPHOCTUCYILIECTBOBAaHUAONO
cepsl

26 KpyroBopotsl BeliecTs u
OMOT€OXUMHUECKUE IIUKIIbI

g7 3oHanbHOCTH OuOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTeOHOChEpHI

29 DKOJOTHYECKHE KPU3HUCHI U UX
MPUYUHBI

90 BozneiictBueuenoexkanadbrochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpananpupoasl

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA U TPUPOIBI

94 PanmonanbsHO€E IpUpOAONIOIB30BAHNE




U COXpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us 3eMiaun

O06001IeHE 10 TEME

95 . 1
«MUKpPO3BOJIONHS U €€ PE3yIbTaThD»

96 O06o001IeHne 1o TeMe !
«Makp0o3BOIIOIHS U €€ Pe3yIbTaThD»
O06o06menue 1Mo TeMe

97 «IIpoucxoxxaeHue u pa3BUTHE KU3HU 1
Ha 3emiiey
O00011IeHIE IO TEME

98 «IIpoucxoxneHue yenoBeka — 1
AQHTPOIIOTCHE3)»

O06001eHne 10 TeMe «DKOJIOTHUS —

99 HayKa O B3aMMOOTHOILICHUAX 1
OpPraHU3MOB»

100 O60061meHne no Teme «OpraHu3msl U |
cpena oOOUTaHUS»

101 O06001meHue 1o Tel\il’e «IKoJorus !
BUJIOB U TTOMYJISIHII»

102 0O606mmenue o Teme «buochepa — |
rJI00anbHas IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET
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